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Description 

The present invention relates to a thermosetting 
laminate for floors with an extremely increased abrasion 
resistance s 

Decorative thermosetting laminates are well-known 
and used for instance as covering material for walls, 
cupboard doors, desktops, tabletops, for other furniture 
and as flooring material. 

Such laminates are often made by laminating under 10 
heat and pressure of two to seven kraft paper sheets 
impregnated with phenol-formaldehyde resin, a mono- 
chromatic or patterned decor paper sheet impregnated 
with melamine-formaldehyde resin and a fine so-called 
overlay sheet of a-cellulose impregnated with melamine 15 
- formaldehyde resin. 

The overlay sheet is intended to protect the decor 
paper sheet from abrasion. In certain cases the overlay 
sheet is omitted. 

There are also laminates consisting of a base layer 20 
of particle board or fibre board provided with such a 
decor paper sheet and possibly an overlay sheet. These 
sheets can be laminated towards the base layer under 
heat and pressure. If a decor paper sheet only is used 
and no overlay sheet, the decor paper sheet can be 25 
glued towards the base layer instead. 

The laminates have many good properties. How- 
ever, it has turned out that there is a great need of 
improving the abrasion resistance of the laminates 
exposed to an extreme abrasion. This is especially the 30 
case with laminates for floors but to a certain extent also 
laminates for desktops and tabletops. 

It has been tried before to improve the abrasion 
resistance of these laminates by addition of small, hard 
particles for instance of aluminum oxide already at the 35 
production of the overlay paper of a-cellulose. Then the 
particles have been spread over a layer of wet a-cellu- 
lose fibers on the wire of a paper machine. 

At said method the particles are distributed more or 
less irregularily within the whole fibre layer. Some of 40 
these particles even pass through the wire. Thus, in the 
overlay paper obtained the hard particles will be distrib- 
uted in an uncorrtrolable way. It is impossible by this 
known method to get an even distribution of the hard 
particles on the surface of the paper, where they give 45 
the best effect against abrasion. 

In other words the laminates obtained containing 
such an overlay sheet will get an uneven quality in 
respect of abrasion resistance. 

In the Swedish patent application 8800550-9 a dec- 50 
orative thermosetting laminate with an abrasion resist- 
ant surface layer is disclosed. The laminate comprises 
at least one paper sheet placed as the uppermost sheet 
or rather close to the surface of the laminate. Said sheet 
had been impregnated with a thermosetting resin, pref- 55 
erably melamine-formaldehyde resin, coated with small 
dry hard particles evenly distributed over the resin 
coated surface, whereupon the resin had been dried. 
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Then the particle coated paper sheet consists of 
the decor sheet or the so-called overlay paper, which is 
often made of a-cellulose. In certain cases both an 
overlay paper and a decor paper coated with particles in 
said way can be used. 

At said invention only one decor sheet is used in the 
usual way 

The laminate disclosed gets a far better abrasion 
resistance than the previously known decorative lami- 
nates. However, there is a need to be able to produce 
laminates with even better abrasion resistance, for 
instance as flooring material in public premises, lifts or 
the like. 

Previously it has not been considered to be possi- 
ble to satisfy this need. However, by a new revolutionary 
way of thinking it has now according to the present 
invention been possible to produce a decorative ther- 
mosetting laminate with an extremely increased abra- 
sion resistance. Said laminate comprises a base layer 
and at least two patterned decor sheets of paper 
impregnated with a thermosetting resin and firmly 
bonded to the base layer. 

Thus, the present invention comprises a decorative 
thermosetting laminate for floors with an extremely 
increased abrasion resistance of at least 7500 revolu- 
tions (IP-point), preferably at least 10000 revolutions 
(IP-point) comprising a base layer, at least two pat- 
terned decor sheets of paper and possibly at least one 
unpatterned paper sheet, all these paper sheets being 
impregnated with a thermosetting resin and firmly 
bonded to the base layer, the paper material of these 
sheets being transparent and at least one of the pat- 
terned transparent paper sheets being provided with a 
resin coated surface having small hard partides evenly 
distributed over said surface, wherein a patterned paper 
sheet is placed as the uppermost sheet in the laminate, 
said decor sheets being provided with the same pattern 
and placed on top of each other in such a manner that 
the corresponding parts of the pattern of the sheets 
coincide at least mainly but preferably fully with each 
other, whereby the pattern at abrasion of one decor 
sheet will be repeated in the the next decor sheet. 

The use of two or more decor sheets in this way in 
a decorative thermosetting laminate according to the 
invention is quite brilliant. Previously, usually only one 
decor sheet has been used. Different methods for pro- 
tection of the pattern of this decor sheet against abra- 
sion have been suggested as mentioned above. 
However, once the pattern had been abrased the lami- 
nate had to be exchanged. 

In the European patent publication 0249583 a lam- 
inate comprising a core of a large number of substanti- 
al translucent sheets of a-cellulose and rayon fibres is 
disclosed. In the embodiment examples 50 such sheets 
are used to give an opalescent decorative effect of the 
laminate. No decorative sheet is used in two of the 
examples while one conventional decorative sheet is 
used in the last example, where said sheet is placed 
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with 25 translucent a-ceilulose sheets on each side. 

It is mentioned in the above European patent appli- 
cation that at least some of the translucent sheets may 
be printed. However, there is no disclosure of arranging 
these printed sheets in such a way that the pattern of 
the sheets coincide. 

Instead the main idea according to sakj patent 
seems to be the use of a core of large a number of 
translucent sheets to get a decorative opalescence in 
the laminate. 

US-A-3 946 137 discloses a decorative plastic lam- 
inate having high wear resistance, which comprises at 
least one opaque pigmented alpha-cellulose decorative 
paper layer. 

US-A-3 716 440 discloses a decorative laminate 
having a surface look of really metallic luster comprising 
two sheets of printed paper having coinciding printed 
patterns. 

The copending European patent application 93 1 1 9 
198 is directed to a decorative thermosetting laminate 
for floors with an extremely increased abrasion resist- 
ance of at least 7500 revolutions (IP-point), preferably at 
least 10000 revolutions (IP-point), comprising a base 
layer, at least two patterned decor sheets of paper and 
possibly at least one unpatterned paper sheet, all these 
paper sheets being impregnated with a thermosetting 
resin and firmly bonded to the base layer, the paper 
material of these sheets being transparent and at least 
one of the decor sheets or unpatterned transparent 
paper sheets being provided with a resin coated surface 
having small hard particles evenly distributed over said 
surface, wherein an unpatterned paper sheet may be 
placed as the uppermost sheet in the laminate on top of 
the decor sheets, the patterned decor sheets are placed 
on top of each other in such a manner that the patterns 
are displaced in relation to each other. 

In order to get the present invention to work the 
paper material of the decor sheets must be transparent. 
Preferably it is made of a-cellulose. 

When the pattern on the first transparent decor 
paper in the laminate has been worn out, the pattern of 
the next decor sheet will be seen through the first trans- 
parent decor paper and so on. In this way the abrasion 
through the laminate will go on and nobody will notice 
that the pattern will be worn out. 

The conventional decor papers used before at the 
production of decorative thermosetting laminates can- 
not be used according to the present invention. Thus, 
they are not transparent but made of a simpler kind of 
paper containing fillers etc. This usual non -transparent 
paper would cover the pattern of a decor sheet situated 
below and thereby destroy the continuity of the pattern 
through the different decor sheets. 

In order to get the best aesthetic effect the pattern 
of the different decor sheets should be placed in such a 
way that the corresponding parts of the pattern of the 
different decor sheets coincide fully with each other. 

At the use of two or more decor sheets according to 



the invention it is possible to arrange the pattern in such 
a manner that a deep effect, a three-dimensional 
appearance is obtained. 

In certain cases an acceptable quality of the pattern 

5 in the laminate can be achieved even if the pattern of 
the different decor sheets do not coincide exactly but 
are a bit displaced in relation to each other. 

Of course the extremely increased abrasion resist- 
ance will be obtained also at the use of monochromatic 

10 decor sheets. 

The transparent paper used for the decor sheets is 
preferably caiandered or prepared in another way to 
make the printing possible. 

The laminate can also contain natural, unpatterned, 

is transparent paper sheets. These can be placed 
between the decor sheets. 

At least one of the patterned transparent a-cellu- 
lose papers is treated to give the laminate an extra abra- 
sion resistance. Then the paper can be impregnated 

20 with a thermosetting resin, preferably melamine-formal- 
dehyde resin, coated with small, hard particles evenly 
distributed over the resin coated surface, whereupon 
the resin is dried. At least one of the unpatterned trans- 
parent paper sheets can be treated in the same way. 

25 The hard particles can consist of many different 
materials. It is especially suitable to use silica, alumi- 
num oxide and/or silicon carbide. Thus, a mixture of two 
or more materials is possible. 

The size of the particles is important for the final 

30 result. If the particles are too big the surface of the lam- 
inate will be rough and unpleasant. On the other hand 
too small particles can give too low abrasion resistance. 
Suitably the average particle si2e is about 1-80 urn, 
preferably about 5-60 \xm. 

35 Also other methods for increasing the abrasion 
resistance of the paper sheets can be used within the 
scope of the present invention. 

The base layer can consist of particle board or fibre 
board, whereby the transparent decor sheets and any 

40 possible unpatterned transparent paper sheets are 
bonded to the base layer by gluing or by heat and pres- 
sure. The base layer can also consist of one or more 
paper sheets, impregnated with a thermosetting resin. 
These sheets are bonded together and to the other 

45 paper sheets by curing under heat and pressure. Usu- 
ally phenol-formaldehyde resin is used for impregnation 
of the paper sheets in the base layer. There is no need 
for these sheets to be transparent. Therefore usual non- 
transparent kraft paper sheets are preferred. 

so It is serf- evident that the invention is not limited to 
laminates made of paper sheets containing melamine- 
formaldehyde resin and phenol -formaldehyde resin. 
Also other thermosetting resins such as phenol-urea- 
formaldehyde resin and polyester resin are possfole. 

55 The very lowest decor sheet in the laminate can 
consist ol a conventional non-transparent paper which 
can be monochromatic or patterned. 

The invention will be explained further in connec- 
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tion with the embodiment examples below. Example 1 
shows production of a conventional decorative thermo- 
setting laminate without any special abrasion preventing 
additives. According to example 2, a special known 
overlay paper was used, where small hard particles had § 
been added to the paper f foers already at the production 
of the paper. Example 3 illustrates a process according 
to one embodiment of the invention protected by the 
Swedish patent application 8800550-9. 

Examples 4 and 5 show a variation of the process w 
according to example 1 , where a larger number of so- 
called overlay sheets of u-cellulose were used. Thus, 
examples t-5 relate to comparison test outside the 
scope of the present invention. Also Examples 6-12 
illustrate different embodiments which are not according is 
with the claims. 

Example 1 

A roll of transparent so-called overlay paper of a- 20 
cellulose with a surface weight of 40 g/m 2 was impreg- 
nated with a solution of melamine-formaldehyde resin to 
a resin content of 70 percent by weight calculated on 
dry impregnated paper The impregnated paper web 
was then fed continuously into a heating oven where the 25 
solvent was evaporated. At the same time the resin was 
partially cured to so-called B-stage. Usually the product 
obtained is called prepreg. The paper web was cut to 
sheets having a suitable length. The sheets were then 
automatically stacked on top of each other. 30 

A roll of conventional non-transparent so-called 
decor paper with a surface weight of 80 g/m 2 and pro- 
vided with a printed decor pattern was treated in the 
same way as the overlay paper. The resin content was 
48 percent by weitht calculated on dry impregnated 35 
paper. 

A roll of kraft paper with a surface weight or 170 
g/m 2 was also treated in the same way with the excep- 
tion that the resin consisted of phenol-formaldehyde 
resin instead of melamine-formaldehyde resin. The 40 
resin content was 30 percent calculated on dry impreg- 
nated paper. 

Three of the above prepreg sheets impregnated 
with phenol-formaldehyde resin (so-called core paper), 
one decor paper and an overlay paper were placed 45 
between two press plates. These sheets were pressed 
in a conventional multi-opening press at a pressure of 
90 kp/cm 2 and a temperature of 1 45* C for 45 minutes to 
a homogenous decorative laminate. 

The abrasion resistance of the laminate obtained so 
was tested according to the ISO-standard 4586/2 -83 by 
means of an apparatus called Taber Abraser, model 
503 According to said standard the abrasion of the 
decor layer of the finished laminate is measured in two 
steps. In step 1 the so-called IP-point (initial point) is 55 
measured, where the starting abrasion takes place. 

In step 2 the so-called EP-point (end-point) is 
measured, where 95 % of the decor layer has been 
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abrased. 

Moreover, the above ISO-standard stipulates that 
the number of revolutions obtained with the test 
machine in step 1 and step 2 are added, whereupon the 
sum obtained is divided with 2 Thereby, the 50 percent 
point for abrasion is obtained, which is normally 
reported in standards and off-prints 

However, in the present and the following examples 
only the IP-point is used. 

At the test of the above laminate a value of 200 rev- 
olutions was obtained for the IP -point, which is normal 
for a decorative laminate without any reinforcement of 
the abrasion layer. 

Example 2 

In a paper mill an a-cellulose overlay paper was 
manufactured with a surface weight of 40 g/m 2 by feed- 
ing suspended a-cellulose fibers from the head box to 
the wire of a paper machine. Aluminum oxide particles 
with an average particle size of about 50 jim were 
applied to the upper side of the wet fiber layer in an 
amount of 3 g/m 2 . 

At the subsequent manufacture of the overlay 
paper the hard particles were distributed more or less 
irregularis within the whole paper. Some particles 
landed close to the surface, some near to the middle 
and some in the lower part of the paper. Certain parti- 
cles even passed through the whole fibre layer and out 
of the wire. Thus, they were not left in the finished paper. 

The overlay paper produced was impregnated with 
the same amount of melamine-formaldehyde resin and 
thereafter treated also as to the rest in the same way as 
according to Example 1. 

A laminate was produced with the same number of 
sheets and construction as disclosed in Example 1 . The 
pressing took place under the same conditions too. 

The abrasion resistance of the laminate obtained 
was tested in the same way as according to Example 1 . 
An IP-value of 600 revolutions was obtained. 

Example? 

The process according to Example 1 was repeated 
with the difference that immediately after the impregna- 
tion of the transparent a-cellulose paper but before the 
drying, aluminum oxide particles with an average parti- 
cle size of about 50 \xm were applied to the upper side 
of the paper in an amount of 3 g/m 2 . 

Thus, the aluminum oxide particles were applied in 
the melamine-formaldehyde resin, which had not dried 
yet 

At the subsequent drying the particles were 
enclosed in the resin layer and consequently concen- 
trated to the surface of the prepreg produced. The over- 
lay sheet was placed with the particle coated side 
upwards in relation to the decor paper. The abrasion 
resistance of the laminate produced was tested in the 
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same way as according to Example 1. An IP-vaJue of particles 
2000 revolutions was measured. 

Example * 

5 

The process according to Example 1 was repeated 
with the difference that also two, three, six and ten 
sheets respectively of a-cellulose were used instead of 
one such sheet. 

The abrasion resistance of the laminates obtained w 
was tested in the same way as in Example 1 . 
The following values were obtained: 



IP =9 000 rev. 



For one sheet of a-cellulose 
tions 

For two sheets of a-cellulose 
tions 

For three sheets of a-cellulose 
lutions 

For six sheets of a-cellulose 
lutions 

For ten sheets of a-cellulose 
lutions 



75 



IP = 200 revolu- 
IP = 450 revolu- 
IP = 900 revo- 
IP = 1 300 revo- 20 
IP = 5 200 revo- 



Accordingly the abrasion resistance increases at an 25 
increased number of a-cellulose sheets. However, the 
pattern of the pressed decorative laminates was not 
attractive any more. The higher number of a-cellulose 
sheets which had been put on top of each other the haz- 
ier and the more indistinct the decor sheet situated 30 
underneath appeared. 

Therefore, the decorative laminates produced did 
not meet the requirement on quality of the pattern. 
Moreover, the abrasion resistance obtained was not 
high enough to permit the use of the laminate in an 35 
extremely abrasion resistant environment. 

Example 5 

The process according to Example 4 was repeated 40 
with the difference that a-cellulose sheets from Exam- 
ple 3 were used instead of the a-cellulose sheets from 
Example 1 . 

Decorative laminates were produced according to 
Example 1 with the difference that one, two, three, six 4s 
and ten sheets respectively of a-cellulose with hard par- 
ticles according to Example 3 were used. 

The abrasion resistance of the laminates obtained 
was tested in the same way as in Example 1 . 
The following values were obtained: so 

For one sheet of a-cellulose with hard 
particles IP = 2 000 rev 

For two sheets of a-cellulose with hard 55 
particles IP - 6 000 rev. 

For three sheets of a-cellulose with hard 



For six sheets of a-cellulose with hard 
particles IP = 20 000 rev. 

For ten sheets of a-cellulose with hard 
particles IP = 40 000 rev. 

Thus, the abrasion resistance increases drastically 
when the number of sheets of a-cellulose with hard par- 
ticles is increased. However, the higher number of a- 
cellulose sheets which had been put on top of each 
other the hazier and the more indistinct the decor sheet 
situated underneath appeared. 

The laminates produced met very high require- 
ments on abrasion resistance but they did not meet the 
requirement on quality of the pattern, due to the hazi- 
ness. 

Example 6 

A roll of transparent paper of a-cellulose caland- 
ered to a Beck number of about 1 00 seconds and with a 
surface weight of 40 g/m 2 was provided with a printed 
decor pattern by means of the so-called Rotary Screen 
method. 

Another such paper roll was provided with a printed 
decor pattern by means of photogravure printing. 

The two paper rolls with printed pattern were 
impregnated with a solution of melamine-formaldehyde 
resin to a resin content of 45 percent by weight calcu- 
lated on dry impregnated paper. 

The two rolls of impregnated paper were then fed 
continuously into a heating oven, where the solvent was 
evaporated. At the same time the resin was partially 
cured to so-called B-stage. Usually the product 
obtained is called prepreg. 

The paper webs were cut to sheets having a suita- 
ble length. Then the sheets were stacked automatically 
on top of each other. 

The decor sheets obtained, which had been printed 
by the Rotary Screen method, were then combined with 
the natural transparent a-cellulose sheets containing 
hard particles disclosed in Example 3 

The sheets were put on top of each other in such a 
way that every second sheet was a natural a-cellulose 
sheet containing hard particles and every second sheet 
was a decor sheet. 

The decor sheets were placed in such a manner 
that corresponding parts of the pattern in the different 
sheets were situated exactly above each other. Thus, 
the same pattern was repeated exactly through all the 
decor sheets. 

The following combinations were pressed in the 
same way as according to Example 1 together with 
three core paper sheets impregnated with phenol-for- 
maldehyde resin at the bottom: 
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a) 3 natural a-cellulose sheets with hard particles 
and 3 decor sheets were placed on top of each 
other, every second one of each kind with an a-cel- 
lulose sheet containing hard particles on the top. 

b) in the same way as a) but with 5 natural a-cellu- s 
lose sheets with hard particles and 5 decor sheets 
placed on top of each other, every second one of 
each kind with a natural a-cellulose sheet contain- 
ing hard particles on the top. 

c) in the same way as a), but with 10 natural a-cel- 10 
lulose sheets with hard particles and 10 decor 
sheets placed on top of each other, every second 
one of each kind with a natural a-cellulose sheet 
containing hard particles on the top. 

J5 

The abrasion resistance of the decorative lami- 
nates obtained was tested in the same way as in Exam- 
ple 1 . The following values were obtained: 

a) 3 + 3 IP = 8 000 revolutions 20 

b) 5 + 5 IP = 20 000 revolutions 

c) 10+10 IP = 40000 revolutions 

At all these alternatives a considerably higher abra- 
sion resistance was obtained than at previously known 25 
decorative thermosetting laminates. However, the alter- 
natives b) and c) gave an absolutely exceptional abra- 
sion resistance. 

Also in respect of the design a fully acceptable pat- 
tern was obtained. It had a nice deep effect. 30 

The laminate is very suitable as flooring material 
where the abrasion is extremely high. By the above pat- 
tern adapted stacking of the decor sheets the original 
pattern will be kept during the whole life of the floor in 
spite of the abrasion taking place in its surface. 35 

Exa mpl e 7 

The process according to Example 6 was repeated 
with the difference that the decor sheets were used 40 
which had been printed by photogravure printing. The 
same values in respect of abrasion resistance as 
according to Example 6 were obtained. The patterns 
became as fine as at the laminates produced according 
to Example 6. 45 

Exa mple 8 

A roll of transparent paper of a-cellulose caland- 
ered to a Beck number of about 100 seconds was pro- so 
vided with a printed decor pattern by means of the so- 
called Rotary Screen method. 

Another such paper roll was provided with a printed 
decor pattern by means of photogravure printing. 

The two paper rolls were impregnated with a solu- ss 
tion of melamine-formaldehyde resin to a resin content 
of 45 percent by weight calculated on dry impregnated 
paper 



Immediately after the impregnation, but before the 
drying of the melamine-formaldehyde resin, hard alumi- 
num oxide particles with an average particle size of 45 
fim were applied to the upper side of the paper in an 
amount of 3 g/m 2 . 

The two rolls of impregnated paper were then fed 
continuously into a heating oven, where the solvent was 
evaporated. At the same time the resin was partially 
cured to so-called B-stage. Usually the product 
obtained is called prepreg. 

The paper webs were cut to sheets having a suita- 
ble length. Then the sheets were stacked automatically 
on top of each other. 

The decor sheets obtained which had been printed 
by the Rotary Screen method were then combined with 
the natural transparent a-cellulose sheets containing 
hard particles disclosed in Example 3. 

The decor sheets and the transparent a-cellulose 
sheet containing hard particles were laminated in the 
same way as according to Example 1 together with 
three core paper sheets at the very bottom impregnated 
with phenol-formaldehyde resin. 

The following combinations were pressed: 

a) on the top a natural, transparent a-cellulose 
sheet containing hard particles and under said 
sheet 3 decor sheets containing hard particles. The 
decor sheets were placed in such a way that corre- 
sponding parts of the pattern in the different sheets 
were situated exactly over each other. 

b) in the same way as a) but with 5 decor sheets. 

c) in the same way as a) but with 10 decor sheets. 

The abrasion resistance of the decorative lami- 
nates obtained were tested in the same way as in 
Example 1 . The following values were obtained: 

a) 1 +3 I P = 7 500 revolutions 

b) 1 +5 IP ■ 18 000 revolutions 

c) 1 +1 0 I P = 39 000 revolutions 

On the whole the abrasion resistance was 
unchanged as compared with the result of the corre- 
sponding tests according to Example 6, in spite of the 
fact that all but one of the unpatterned natural a-cellu- 
lose sheets with hard particles had been omitted. 

The other results were also unchanged as com- 
pared with Example 6. 

By omitting so many natural a-cellulose sheets the 
content of melamine resin in the surface layer of the 
laminate was decreased to less than 50 percent in com- 
parison with the process according to Example 6. This 
results in laminates which are not so brittle and the ten- 
dency of the laminate to become unlevel (curved) 
decreases. 
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Example 9 

The process according to Example 8 was repeated 
with the difference that the decor sheets which had 
been printed by photogravure printing were used. The 5 
same results as in Example 8 were obtained in all 
aspects. 

Example 10 

The process according to Example 8 was repeated 
with the difference that one underlay sheet (U-sheet) of 
non-transparent cellulose was placed between the low- 
ermost of the decor sheets and the uppermost of the 
three core paper sheets impregnated with phenol-for- 
maldehyde resin. 

The U-sheet was monochromatic with a colour har- 
monizing with the decor sheets. 

The U-sheets were impregnated with melamine-for- 
maldehyde resin and partially cured to so-called B- 
stage. No smaJI hard particles were applied to these U- 
sheets 

By means of the U-sheet. the unaesthetic dark 
brown colour of the core sheets can be hidden. There- 
fore, the last decorative sheet of the laminate can stand 
a higher degree of abrasion before the laminate has to 
be exchanged. 

The abrasion resistance of the decorative lami- 
nates obtained was tested in the same way as in Exam- 
ple 1 . The following values were obtained. 

a) 1 + 3 + 1 U-sheet IP = 1 0 000 revolutions 

b) 1 + 5 + 1 U-sheet IP = 21 000 revolutions 

c) 1 + 1 0 + 1 U-sheet I P - 45 000 revolutions 

The other results were unchanged as compared 
with Example 8. 

Example 1 1 

The process according to Example 10 was 
repeated with the difference that 8 g/m 2 of hard alumi- 
num oxide particles were applied to the decorative 
sheets and the natural transparent a-cellulose sheet 
instead of 3 g/m 2 . 

The abrasion resistance of the decorative lami- 
nates obtained was tested in the same way as in Exam- 
ple 1 . The following values were obtained. 

a) 1 + 3 + 1 U-sheet IP = 20 000 revolutions 

b) 1 + 5 + 1 U-sheet IP - 45 000 revolutions 

c) 1 + 10 + 1 U-sheet IP = 98 000 revolutions 

The other results were unchanged as compared 
with Example 10. 



Example 12 

The process according to Example 10 was 
repeated with the difference that the decor sheets from 
Example 8. which had been printed by photogravure 
printing, were used. The same results as in Example 10 
were obtained in all aspects. 

Claims 

1 . A decorative thermosetting laminate for floors with 
an extremely increased abrasion resistance of at 
least 7500 revolutions (IP-point), preferably at least 
10000 revolutions (IP-point) comprising a base 
layer, at least two patterned decor sheets of paper 
and possibly at least one unpatterned paper sheet, 
all these paper sheets being impregnated with a 
thermosetting resin and firmly bonded to the base 
layer, the paper material of these sheets being 
transparent and at least one of the patterned trans- 
parent paper sheets being provided with a resin 
coated surface having small hard particles evenly 
distributed over said surface, wherein a patterned 
paper sheet is placed as the uppermost sheet in the 
laminate, said decor sheets being provided with the 
same pattern and placed on top of each other in 
such a manner that the corresponding parts of the 
pattern of the sheets coincide at least mainly but 
preferably fully with each other, whereby the pattern 
at abrasion of one decor sheet will be repeated in 
the the next decor sheet. 

2. A laminate according to claim 1 , wherein the paper 
material of the decor sheets consists of a-cellulose. 

3. A laminate according to claim 2. wherein the decor 
sheets are calandered or prepared in another way 
to make the printing possible. 

4. A laminate according to any one of claims 1 to 3, 
wherein unpatterned, transparent paper sheet or 
sheets are placed between the patterned transpar 
ent decor sheets of paper. 

5. A laminate according to any one of the claims 1 to 
4. wherein the hard particles consist of silica, alu- 
minium oxide and/or silicon carbide. 

6. A laminate according to claim 5, wherein the hard 
particles have an average particle size of about 1- 
80 urn, preferably about 5-60 \im. 

7. A laminate according to any one of claims 1 to 6, 
wherein the base layer consists of a particle board 
or a fibre board. 

8. A laminate according to any one of claims 1 to 6, 
wherein the base layer consists of one or more 
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paper sheets impregnated with a thermosetting 
resin, which sheets have been bonded together 
and with the transparent paper sheets by curing 
under heat and pressure. 

9. A laminate according to any one of claims 1-8, 
wherein at least one of the unpatlerned transparent 
paper sheets is provided with a resin coated sur- 
face having small hard particles evenly distributed 
over said surface. 

Patentanspruche 

1. Ein dekoratives warmehartendes Laminat fur 
BOden mit einer auBerordentlich erhohten Abrieb- 
bestandigkeit von mindestens 7 500 Umdrehungen 
(IP-Punkt), vorzugsweise mindestens 10 000 
Umdrehungen (IP-Punkt), umfassend eine Grund- 
schicht, wenigstens zwei gemusterte Dekorblatter 
aus Papier und eventuell wenigstens ein ungemu- 
stertes Papierblatt, wobei alle diese Papierblatter 
mit einem warmehartbaren Harz impragniert und 
fest an die Grundschicht gebunden sind, wobei das 
Papiermaterial dieser Blatter transparent ist, und 
wenigstens eines der gemusterten transparerrten 
Papierblatter mit einer harzbeschichteten Oberfla- 
che versehen ist, weiche gleichmaGig uber die 
Oberflache verteilte kleine harte Teilchen aufweist, 
wobei ein gemustertes Papierblatt a!s oberstes 
Blatt in dem Laminat aufgebracht ist, wobei die 
Dekorblatter mit dem gleichen Muster versehen 
sind, und derart ubereinandergelegt sind, daft die 
entsprechenden Teile des Musters der Blatter 
wenigstens hauptsachlich, aber vorzugsweise voll- 
standig, miteinander ubereinstimmen, wodurch das 
Muster bei Abrieb eines Dekorbiattes in dem nach- 
sten Dekorblatt wiederholt wird. 

2. Laminat gemaB Anspruch 1, bei dem das Papier- 
material der Dekorblatter aus a-Cellulose besteht. 

3. Laminat gemaB Anspruch 2, bei dem die Dekorblat- 
ter kalandriert Oder in einer anderen Weise bereitet 
werden, urn das Bedrucken zu ermoglichen. 

4. Laminat gemaB einem der Anspruche 1 bis 3, bei 
dem ein oder mehrere ungemusterte transparente 
Papierblatter zwischen die gemusterten transpa- 
rent en Dekorblatter aus Papier gelegt sind. 

5. Laminat gemaB einem der Anspruche 1 bis 4, bei 
dem die harten Teilchen aus Siliciumdioxid, Alumi- 
niumoxid und/oder Siliciumcarbid bestehen. 



7. Laminat gemaB einem der Anspruche 1 bis 6, bei 
dem die Grundschicht aus einer Spanplatte oder 
Faserplatte besteht. 

5 8. Laminat gemaB einem der Anspruche 1 bis 6, bei 
dem die Grundschicht aus einem oder mehreren 
Fapierblattern, die mit einem warmehartenden 
Harz impragniert sind, besteht, wobei die Blatter 
miteinander und mit den transparenten Papierbiat- 

10 tern durch Harten unter Warme und Druck verbun- 
den sind. 

9. Laminat gemaB einem der Anspruche 1 bis 8, worin 
mindestens eines der ungemusterten transparen- 
15 ten Papierblatter mit einer harzbeschichteten Ober- 
flache versehen ist, die kleine harte Teilchen 
pJeichmaBig uber diese Oberflache verteilt auf- 
weist. 



1 . StratHie de decoration thermodurcissable pour sols 
ayant une resistance k I abrasion extremement 
accrue d'au moins 7500 revolutions (point PI), de 

25 preference d'au moins 10000 revolutions (point PI) 
comprenant une couche de base, au moins deux 
feuilles de papier de decoration a motif et peut etre 
au moins une feuille de papier sans motif, toutes les 
feuilles de papier etant impregnees d'une resine 

30 thermodurcissable et etant liees solidement a la 
couche de base, la matiere en papier de ces 
feuilles etant transparente et au moins Tune des 
feuilles de papier transparentes a motif etant pre- 
vue avec une surface revetue de resine ayant des 

35 petites particules dures reparties uniformement sur 
ladite surface, ou une feuille en papier a motif est 
placee comme feuille la plus haute du stratifie, les- 
cfites feuilles de decoration presentant le meme 
motif et etant piacees les unes sur les autres de 

40 fa con que les parties correspondantes du motif des 
feuilles coincident au moins en grande partie mais 
de preference entierement les unes avec les 
autres, d'ou il resulte que le motif lors de l abrasion 
cTune feuille de decoration sera repete dans la 

45 feuille de decoration suivante. 

2. Stratifie selon la revendication 1, dans lequel la 
matiere en papier des feuilles de decoration est 
constitute d'a-cellulose. 



50 

3. Stratifie selon la revendication 2, dans lequel les 
feuilles de decoration sont calandrees ou prepa- 
res d'une autre facon pour permettre 1'impression. 



20 Revendications 



6. Laminat gemaB Anspruch 5, bei dem die harten 
Teilchen eine durchschnittliche TeilchengrOBe von 
etwa 1 bis 80 urn, vorzugsweise etwa 5 bis 60 nm 
haben. 



55 4. Stratifie selon Tune quelconque des revendications 
1 a 3, dans lequel une ou plusieurs feuilles de 
papier transparent sans motif, sont piacees entre 
les feuilles de papier de decoration transparentes, 
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munies de motif. 

5. Stratifie salon Tune quelconque des revendications 
i a 4, dans lequel les particules dures sort consti- 
tutes de silice, d'oxyde d'aluminium et/ou de car- 5 
bure de silicium. 

6. Stratifie selon la revendication 5, dans lequel les 
particules dures ont une dimension particulaire 
moyenne d'environ 1 -80 jim, de preference d'envi- 10 
ron 5-60 \im. 

7. Stratifie selon I'une quelconque des revendications 
1 a 6, dans lequel la couche de base est constitute 

d un parmeau de particules ou d'un panneau de 15 
fibres 

8. Stratifie selon I'une quelconque des revendications 
1 a 6. dans lequel la couche de base est constitute 

d une ou de plusieurs feuilles de papier impregnees 20 
avec une resine thermodurcissable, feuilles qui 
sont liees ensemble et avec les feuilles de papier 
transparent par durcissement sous chaJeur et pres- 
sion. 

25 

9. Stratifie selon I'une quelconque des revendications 
1 a 8, dans lequel au moins I'une des feuilles de 
papier transparentes sans motifs est pourvue d'une 
surface revetue de resine ayant les petites particu- 
les dures reparties regulierement sur ladite surface. 30 
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